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ABSTRACT 
 Alcon’s Laser Clean Room fosters inefficient production practices, is outdated for 
its current process, and lacking in clear process/product flow.  A facility re-design is 
applied to bring order, efficiency, and optimize flow in the laser production lines.  
Deliverables include a new layout that decreases product travel distances and 
increases productivity as well as an implementation plan and cost/savings analysis.  
Major design decisions include downsizing the clean room, sorting to find waste and 
establishing a clear process/product flows.  The design was implemented within three 
weeks and results yield 29% reduction of product travel distance, 10.4hrs/day saved 
from eliminated gowning time and 23% increase in productivity.  Cost/savings analysis 
estimate a payback period of three months and then a yearly savings of roughly 
$135,396.   
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INTRODUCTION 
 Alcon Laboratories, Inc. located in Irvine, CA currently houses the EyeLite and 
the PurePoint laser production lines in its Laser Clean Room facilities.  Having 
undergone changes in management, the Laser Clean Room is looking for any means to 
revamp and update its existing manufacturing line.  Although the engineering team has 
already worked on numerous process improvements, there is still massive potential for 
efficiency and productivity improvements.   
Problem Statement 
 The Laser Clean Room which was originally designed for EyeLite production 
only, now houses the PurePoint production line as well and due to limited time and 
resources during the integration of PurePoint production line both manufacturing floors 
are now fostering inefficient production practices, outdated for its current process, and 
lacking in clear process/product flow.  The Laser Clean Room having already 
undergone numerous improvement attempts is calling out for a facility re-design, to 
bring order, efficiency, and optimize flow in the laser production lines. 
Deliverables 
 - New layout design for the Laser Clean Room that yields at leastK 
  - 25% decrease of technician travel distances 
  - 10% increase in technician productivity 
 - Fully implemented layout design 
  -Design implementation plan 
 - Cost/Savings Analysis for design and implementation 
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Scope 
 An overall assessment has already been completed by previous engineers and 
reveals that a facility re-design is necessary to improve efficiency and productivity.  
Because the current state of manufacturing processes for the EyeLite and the PurePoint 
have already been optimized little consideration will be given to any process changes. 
 Also project must be achievable within management’s given timeline and 
decisions will be made based on how it affects the overall project timeline.  Finally, this 
project will include changes to the EyeLite production area, but will mainly be focused 
on decisions that benefit the PurePoint production line over EyeLite.  This aligns with 
Alcon’s strategic goals for their laser systems, in that the EyeLite laser system will be 
phased out shortly.  
Plan of Action 
 In order to complete this project, an assessment of the Laser Clean Room’s 
current state will be conducted.  This will provide a better view of what is lacking, what 
needs improvement and what changes can be made.  The constraints of the area will 
also need to be laid out and can be done by speaking with facilities, IT, laser safety 
officers, general safety officers, ESD officers, and other engineers on the team.  With 
this information, a design that fits the facility and process limitations can be created.   
The manufacturing process itself has already been optimized by another engineer, so 
the process will only need to be identified with respect to the production flow of the 
manufacturing floor.   
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 The next step would be compiling all of the above information to create the most 
efficient layout design possible for each of the production lines.  Because of the 
magnitude of this project, multiple layout alternatives will be created and feedback from 
stakeholders will be weighed heavily before choosing a final design for implementation.  
 After choosing a final design, an implementation plan will be established and 
carried out.  Results from implementation will then be evaluated and presented for 
project closure.   
Report Content 
 The rest of this report will dive into a little background information, as well as a 
literature review that presents different methods for solving facility problems.  Then the 
actual project design and methods will be discussed and finally the result analysis and 
conclusions will be presented.   
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BACKGROUND 
History of the EyeLite and the PurePoint Production Lines 
 Inside their manufacturing facility, Alcon currently manufactures and services two 
laser photocoagulation systems, the EyeLite and the PurePoint.  The EyeLite was one 
of Alcon’s first introduced laser systems and the PurePoint followed a few years later as 
the EyeLite’s upgraded version.  Ideally, the PurePoint was to completely phase out its 
predecessor, but customers did not adapt to the change quickly and demanded the 
EyeLite’s continual production for an extended period of time.  Alcon’s sales department 
continued to promote the PurePoint in hopes of gaining consumer buy-in and today, 
Alcon has reached a steady production rate of 85 PurePoint units/month and 20 service 
EyeLite units/month (warranty fulfillment).  These numbers are projected to hold steady 
at least until next year, in which the EyeLite’s service warranties will be completely 
fulfilled. 
 For the time being, the EyeLite and the PurePoint are both manufactured and 
serviced inside the Laser Clean Room.  When the Laser Clean Room was first built, its 
main purpose was to serve as the manufacturing production floor solely to the EyeLite 
and was designed and fully equipped to do just that.  Seeing that the PurePoint was 
made to replace the EyeLite, it seemed logical for it to be manufactured in its 
predecessor’s production area.  This idea was far too simple minded to deal with the 
unexpected customer demands of both products at the same time though.  On top of 
that limited time and resources caused Alcon’s manufacturing mentality to become that 
of adapting to whatever was readily available and creating minimal change towards 
existing equipment, tools, and facility layout.  To add to the complexity of the Laser 
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Clean Room, this mentality was carried on throughout many years of product design 
changes, process changes, addition of new equipment, decrease in EyeLite production, 
and increase of PurePoint production.  Having been through all of these changes 
without resources to assess necessary improvements, processes and manufacturing 
paths from both production lines have become jumbled and directionless.  The Laser 
Clean Room’s current manufacturing condition can be described as fostering inefficient 
production practices, outdated for its current process, and lacking in clear 
process/product flow. 
Servicing Process of the EyeLite  
 When an EyeLite unit is brought in for service, it is placed through an initial test 
that identifies its potential to be fixed.  Once it has passed the initial tests, the technician 
does another series of tests to identify the actual problems.  Depending on the unit’s 
specific problems, steps are taken to fix the system.  This could include laser re-
alignment or replacing of multiple parts, which are manufactured in the Laser Clean 
Room.  The unit is then put through a 12-hr burn-in period and if burn-in passes, it is put 
through a final 12-hr burn-in before being released back to the customer.  If the unit 
does not pass any one of these burn-in periods it is returned to the problem diagnosis 
and repair phase.  Because it is difficult to diagnose the problem in the EyeLite, it is 
common for units to go through multiple repairs and burn-ins before being released.  
When it is ready for release, the EyeLite goes through packaging on the manufacturing 
floor as well.   
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Manufacturing Process of the PurePoint  
 Alcon manufactures its PurePoint by first building all of the components within 
the laser system through the Sub-Assembly and Sub-Optic phases.  After this is 
complete, it goes through the four main PurePoint assembly and testing phases.  The 
first phase known as “A Process” includes the alignment and assembly of the actual 
laser itself.  The next phase known as the “Integration Process” is one of the shorter 
stages and only consists of the assembly of small components into the system.  The 
third phase known as “B Process” is where the larger components and outer skins of 
the system are assembled.  The final phase known as “C Process” is where technicians 
complete a series of tests to validate the product as being ready for packaging and 
release to customers.  When it is ready for release, the PurePoint goes through 
packaging on the manufacturing floor as well.  A diagram of the PurePoint Process can 
be seen in Figure 1. 
 
 
Figure 1: PurePoint Manufacturing Process 
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LITERATURE REVIEW 
 To stay competitive in today’s manufacturing industry, it is essential for 
companies to seek continuous improvement within their production lines.  Ideally, every 
company would already have a perfectly efficient line but that is rarely the case due to 
the endless factors and complexities that affect productivity and efficiency.   There is a 
high probability at all times that some aspect of the production line is waiting to be fixed 
or improved.  Especially when evaluating a manufacturing process that was given very 
little planning in its initial implementation stages, there is a guaranteed potential for 
substantial improvement. 
Recognizing Potential Areas of Improvement 
 How can one go about improving a production line though?  When facing an 
improvement project of this magnitude it is common to have difficulty finding a starting 
point.  If there is so much to improve, what should be given priority and what should be 
attended to first?  A simple way to answer this question is to complete an assessment of 
the production line’s current state.  If the line isn’t perfect, what is hindering it from 
performing at its highest potential?  In Moore’s book about manufacturing 
improvements, he suggests that a thorough analysis of problems can be done by 
completing a Failure Modes and Effects Analysis (FMEA).  This is where a cross 
functional team from the production line is assembled together to help identify and 
analyze any existing or potential line failures and its’ effects.  First, the team works 
together to identify the line’s most up-to-date manufacturing process and uses that 
information to point out existing problems or potential failures in the line.  With each 
failure, the team can take it a step deeper by identifying a few other details like its 
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effects, the severity (as a rating), possible causes, probability or occurrence (as a 
rating) and likeliness of detection (as a rating).  An example of a simple FMEA 
worksheet can be seen in Figure 2: 
Function 
Failure 
mode 
Effects 
Severity 
Rating 
Cause(s) 
Occurrence 
Rating 
Current 
controls 
Detection 
Rating 
Risk 
Priority 
Number 
Recommended actions 
Use 
Umbrella 
Umbrella 
flips over 
User becomes 
exposed to rain 
9 
Wind is too 
strong 
5 N/A 10 
 
450 
Perform structural analysis of 
umbrella, improve strength of 
umbrella 
 
Figure 2: FMEA Worksheet Example 
 
FMEA can help provide a better picture of the areas in need of improvement.  A 
strategic company would definitely prioritize the failures and seek to change the ones 
with the highest risk priority number because those are of greatest hindrances to the 
production line’s productivity and efficiency (Moore, 2007).  
 Another approach for identifying possible areas of improvement is to establish an 
ideal desired state of the production line.  This includes looking at what the company 
wants to accomplish through the production line and things that are considered high 
priority from management’s perspective.  When the end goal is identified then it can be 
decided as to what areas are lacking in the current state and what needs to be done to 
reach the desired state.  This method takes a different approach from FMEA as it 
focuses more on the vision and goals of a production line rather than just its existing 
problems.  (Schneiderman, 2006). 
Common Area of Improvement: Facility Layouts 
 As stated in Rhyder and Apple’s separate books about manufacturing, the use of 
either of the above methods to identify potential line improvements will most likely lead 
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1. Building not suited to requirements. 
2. Failure to apply line production techniques when 
applicable. 
3. Product design or process changes made without 
making necessary changes in the layout. 
4. Installation of additional equipment without 
considering relationship to existing flow pattern. 
5. Unexplainable delays and idle time. 
6. Stock control difficulties. 
7. Decreased production in an area. 
to pursuing changes in manufacturing processes or facility layouts.  These results come 
from the significant effect that process design and facility layout decisions have on the 
overall manufacturing production line.  Process design is one of the greatest sources of 
variation in manufacturing processes, therefore demanding a great deal of consideration 
and planning (Rhyder, 1997).   As for facility layouts, its effects come from its ability to 
actually optimize the manufacturing processes itself (Apple, 1977).  In that case, when 
evaluating a production line that has spent a considerable amount of time perfecting its 
manufacturing processes, it is reasonable to mirror the same amount of effort in 
perfecting the line’s facility layout as well. 
Why Pursue Facility Layouts? 
 When considering layout changes for an existing facility, it is important to 
recognize whether or not a re-layout would actually benefit the production line and solve 
any existing problems.  Apple identifies a list of reasons for re-layout considerations in 
his book, which can be seen in Figure 3:
 
 
 
Important indicators from the list include product changes, process changes, location 
changes, and cost reduction.  If many of the above indicators can be identified as 
hindrances towards the production line, it is clear that a facility re-design should be 
considered.   
Figure 3: List of Indicators (Apple, 1977, 18) 
8. Crowded conditions. 
9. Many men moving material. 
10. Bottlenecks in production. 
11. Backtracking. 
12. Excessive temporary storage. 
13. Obstacles in material flow. 
14. Scheduling difficulties. 
15. Wasted “cube.” 
16. Idle people and equipment. 
17. Excessive time in process. 
18. Poor housekeeping. 
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Systematic Layout Planning 
 The remainder of this literature review will give an in-depth plan of how to re-
layout a production facility.  This includes using system layout planning to identify a 
production line’s material flow, visual information flow and lean manufacturing potential.  
From this, steps can be taken to complete an actual re-design of a facility layout. 
 When pursuing facility re-design, it is necessary to understand the value of layout 
planning.  At first glance, it may seem easier to start moving things around and making 
changes on the spot but in the end, lack of planning can result in unforeseen disruption 
to the production line, lost time and inefficient changes.  To avoid hastily creating 
“roadblocks to efficiency and low-cost operation” (Muther, 1973, 1-1), systematic layout 
planning (SLP) is the answer.  Through use of SLP companies can develop a layout 
process and make potential mistakes on paper and in theory rather than in real life, 
ultimately saving company time and resources 
 SLP is broken down into four main phases: location, general overall layout, 
detailed layout plans, and installation.  Phase I consists of determining the location for 
re-layout, which may not always be completed by the layout planners themselves.  
Often times the location is already decided by other resources in the company and for 
layout planners, this step only includes confirming the location and identifying its 
specifications and limits.  Phase II of SLP is to create a general overall layout.  Often 
requiring the longest amount of time, this phase includes establishing the basic flow 
patterns desired for the production floor and then general area allocations within the 
layout.  Phase III dives into creating detailed layout plans and helps to finalize the 
specifics of the layout and confirms that everything is where it needs to be.  Finally 
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Phase IV is the installation phase, which includes layout approval and actual execution 
(Muther, 1973).  Because an effective layout largely depends on its ability to relate the 
technicians, materials, machines and their interactions, Phases II and III often require 
the most time in SLP.  These two phases help identify all the complex factors that need 
to be integrated into the final layout and work to apply them in the most efficient way 
(Encyclopedia of Small Business, 2002).  Due to its importance and complexity, the 
remaining portion of this literature review will focus on breaking down the details and 
methods used to complete these two vital phases. 
Phase II: Identifying Process and Material Flow 
 Questions to answer when creating a general overall layout are “what is needed 
in the layout and where does it need to be?”  The most efficient approach to answer 
these questions would be one that deals with the 
greatest impact on productivity: the production 
line’s process and material flow.  As stated in 
Apple’s chapter on Designing Material Flow, 
“Kproductivity is best served by an efficient flow 
of the elements that move through the facility” 
(Apple, 1977, 91).  This implies that the 
productivity of any production line is directly 
controlled by the company’s ability to integrate 
process and material flow through facility layout.   
Figure 4: Flow Process Chart 
Example 
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 To do this, begin with an evaluation of the existing production line’s process flow.  
One way to analyze the flow is by creating a flow process chart, as seen in Figure 4.  
This chart uses symbols and arrows to show the actions that need to be taken in order 
to produce a final product and the order of these actions in relation to each other.   
 The next step would be measuring the intensity of the material flow between the 
processes, which shows how the relationship of the actions can be affected by facility 
design (Muther, 1973).   A simple approach to doing this for existing production layouts 
would be to map out the product path in relation to the actual facility layout.  This can be 
as easy as drawing lines and arrows on 
a piece of paper that show where the 
material is traveling or even using a 
string diagram, as seen in Figure 5, 
where a thread is used to trace the 
product path on a scaled map of the 
production floor (Kanawaty, 1992).  The 
process and material flow also provides 
a starting point for the general area 
allocation to be established in the facility layout.  This basic information of what and 
where will now act as the foundation on which other facility requirements will be built 
upon.      
 Now that a general layout has been established, one can further refine the layout 
by applying additional factors and requirements desired by the production line itself.  
Because it is known that most companies want different things and have different 
Figure 5: String Diagram Example 
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focuses, the next step really depends on how these additional factors are prioritized in 
specific production lines.  The following two paragraphs will focus on companies that 
want to apply lean manufacturing standards as well as specific visual management 
standards to its production floor. 
Phase II: Applying Lean Manufacturing Standards 
 Throughout various manufacturing industries, many companies have come to 
embrace the idea of lean manufacturing as a largely effective way of increasing 
production line efficiency and productivity.  Lean manufacturing is focused on 
eliminating waste and anything that does not add value to the customer’s final product.  
The implementation of lean can easily be linked to a production line’s facility layout as 
seen in an article by Munroe focused on lean lessons learned.  In the article, Munroe 
states that the success of lean implementation can easily be influenced by existing 
facility layouts because it sets the tone for a standardized production environment 
(Munroe, 2009).  This implies that the facility layout itself has a significant influence on 
whether or not the implementation of lean will be successful in the specific environment.  
In that case, it would be highly beneficial to assess ways in which the facility layout can 
help optimize the applied lean manufacturing techniques.   
 An overarching idea in lean manufacturing is the use of “a pull system known as 
kanbanKthat responds to demand by delivering parts and products only as they are 
neededK”(Black & Hunter, 2003).   This is directly related to facility layout because 
operating a successful pull system requires everything to be put in the proper place at 
the proper time, which is built from the knowledge of where there is a demand and what 
is needed.  Before applying Kanban it is also helpful to know that “Kanban works best 
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when applied to repetitively used materials where future demand is predictable and 
expected to remain relatively stable”  (Cimorelli, 2005, 3).  From the layout planner’s 
standpoint, a production line’s focus on lean 
means a layout focus on only housing things 
that need to be there and putting them in the 
right place.  What does the process and 
material flow say about what and where 
things need to be?  Are there things in the 
existing layout that need to be “cleaned up”?  
As shown in Figure 6, a non-lean 
manufacturing environment can still follow the 
process and material flow but also carry 
unnecessary waste.  The operator travel 
distance is clearly unnecessary wasted time 
and energy but as seen in Figure 7, where 
lean manufacturing is applied, product and 
material flow are integrated into the facility layout as to eliminate any extra travel 
distance.    
 If it’s not specifically the layout planner’s job to implement the lean, it is the layout 
planner’s job to know the direction in which the production line is moving with lean 
manufacturing.  After such considerations, the facility layout itself will better reflect the 
company goals and ideals for the production line. 
Figure 6: Non-Lean Facility Layout 
Example 
Figure 7: Lean Facility Layout 
Example 
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Phase II: Applying Visual Management Standards   
 Another refining factor for facility layout is the production line’s emphasis on 
visual management.  Because visual management is based off of what one can see, 
facility layout plays a large part in deciding the tone and ease of visual management.  
One common aspect of visual management is visual information flow.  In any 
manufacturing production line information is the driving force of production.  This 
includes information on what needs to be built, how many need to be built, how 
operators can build it and an on-going list of questions.  To create an efficient line, it is 
important to find ways for quick and accurate information sharing because there is value 
in walking onto a production floor and being able to instantly gain knowledge just 
through the visual aspects of production flow.  Not only can it save time by 
communicating quickly and clearly, but it promotes a production environment of 
constant information flow and in turn creates well informed and up to date operators 
(Duggan, 2006).  Another advantage can be how operators will quickly identify 
bottlenecks and anything that is obviously visually out of place, saving time and cost as 
well.   
 The first step to establishing clear visual information flow would be creating visual 
order which is the “foundation of excellence in manufacturing.  When it is in place on the 
production floor, work gets done efficiently and effectively.  When it is not in place, work 
still gets done- but at a level of cost that is hard to justify” (Galsworth, 1997, 4).  Ever 
since the industry has recognized the effectiveness of a visual workplace companies 
are seeking to implement visual order into their existing layouts.  Are things in the layout 
placed in such a way that it shares information?  Can a production line manager be 
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updated on production status just 
through visual management?  An 
example of a visual layout can be 
seen in Figure 8 of the next page.  
The area identified as “WIP 1” is 
located such that a manager will 
know exactly how much work-in-
process the person on the left has 
ahead of them.  The area 
identified as “WIP 2” tells the manager how much work-in-process the person has 
completed and is waiting for the next step.  This example of a visual layout shows the 
power that lies in a layout planner’s decision in where to place materials and equipment.  
If executed correctly it can be done in such a way that the layout itself speaks volumes 
of the production floor status. 
Phase III: Common Layout Designs 
 After having gathered a sufficient amount of information about the production line 
itself, the most difficult step of the process is taking every factor into consideration and 
applying it to create the ideal layout design.  Because every product has its own unique 
process flow, there are many different types of layouts used in today’s manufacturing 
environment.  A few commonly found layout types include the process layout, the 
product layout, the fixed position layout, and the cellular layout.   
 Process Layout.  The process layout groups all the equipment included in a 
specific process together and the product itself moves around to where the required 
Figure 8: Visual Layout Example 
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process function is on the production floor.  For example, if a process includes lathing 
and milling, all the lathes would be placed in one location and all the mills would be 
grouped in another location.   
 Product Layout.  The product layout arranges process steps in a sequential 
order.  This differs from the process layout in that it focuses more on each step of the 
process and places equipment/activities in a layout that allows easy flow from one step 
to the next.  If a process requires lathing, followed by milling and then lathing again, a 
possible product layout would be placing a mill in between two lathes.  This would allow 
for continuous flow from one process to the next.   
 Fixed Position Layout.  The fixed position layout is used in production lines where 
the product is difficult to move.  In that case the product is placed in a fixed location and 
all activities are performed in that one location.  A common example for the fixed 
position layout is airplane manufacturing.  Due to the size of the product, it is kept in one 
location while processes are brought to it when performed (Russell & Taylor, 2007).  
 Cellular Layout.  Finally there is the cellular layout in which, “equipment and 
workstations are arranged in a sequence that supports a smooth flow of materials and 
components through the process, with minimal transport or delay”  (Productivity, 1999).  
This method groups certain steps in the process into a cell and inside this cell 
everything necessary to perform the process steps where arranged well within operator 
convenience.  Like the product layout, this layout also focuses on the material going 
through the process (Productivity, 1999).  Having weighed the effectiveness of each 
type of layout in respect to the manufacturing process, planners can choose a single 
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type of layout to start with or even create hybrid layouts depending on what best fits the 
process. 
Phase III: Creating a Layout Design 
 Now to put something on paper, the next step would be turning all the gathered 
information into a visual diagram, known as diagramming.  This means using symbols to 
represent activities within the process and putting them on paper, location influenced by 
the relationship between each activity.  When this activity relationship diagram is 
created, it can then be applied to the specific location it will be present in.  This will most 
likely required rearranging the activities to accurately fit into the allocated area but still 
keeping the relationships established in the previous diagram.  It is also essential to fit 
the activities with consideration to its required functioning space.  The result of 
completing these steps should be a rough facility layout that can now be modified with 
smaller details in mind.  Muther states that most “modifying considerations will fall into 
one of these categories: 
1. Handling methods 
2. Storage facilities 
3. Site conditions or surroundings  
4. Personnel requirements 
5. Building features 
6. Utilities and auxiliaries 
7. Procedures and controls 
8. Shape of detailed activities’ layouts” (Muther, 1973, 9-1). 
 
After adjusting the diagram to meet all the needs required, the layout is ready for review 
and feedback.  It is critical to refine the layout by discussing it with key stakeholders.  
Due to the complex nature of layouts, it is easy to miss little things that could be 
essential to layout effectiveness.  Stakeholders offer different perspectives of the new 
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design and often times have valuable input to better the design (McClure, 2008).   
Asking stakeholders for feedback also helps catch any miscommunications about the 
inputs of the design and ensures that the design meets stakeholder specifications.  
Approval from stakeholders is also important because ultimately the layout will only be 
as successful as its support from those using and managing it.  Once approved, the 
layout is finally ready to be used! 
Conclusion 
  In conclusion, facility layout is an integral part of an efficient production line.  It is 
beneficial for strategic companies like Alcon to allocate substantial time and resources 
to ensure that its manufacturing production floors are running on the most efficient 
layout designs possible.  Although the design process may require a lot of planning, it is 
definitely worth it in the results in can produce and improvements it can bring to any 
production line. 
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DESIGN 
 The next portion of this report reveals the actual design process used in the 
facility re-design of the Laser Clean Room. 
Current State of Laser Clean Room 
 When conducting any facility re-design one must first understand what the facility 
is being designed for and the manufacturing processes the facility will house?  For 
Alcon’s case, the re-design will occur in the Laser Clean Room housing the PurePoint 
and EyeLite manufacturing production lines in order to update the facility in hopes of 
efficiency improvements.  Since the design will be applied towards an existing 
production line the best place to start is by completing an assessment of the Laser 
Clean Room’s current state.  This will help provide a better understanding of the 
complex processes and flow paths within the clean room as well as help identify existing 
and potential problems for production.   
 Because the manufacturing and servicing processes for both the PurePoint and 
EyeLite have fairly complex product paths and require at least ten hours for building a 
single unit, conducting a time study is not a feasible or efficient option for assessment.  
With that in mind, the product flow paths are simulated onto a paper layout instead.  
First a drawing of the physical layout is created and then a flow process chart following 
the products paths is completed.  The flow process charts will aid in the simulation of 
the product paths and can be seen in Appendix A.  Now with a physical layout and flow 
process chart, a simulation of product paths is conducted as a substitute for a lengthy 
time study.  In order to create an accurate simulation of product paths, it is best to seek 
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guidance from technicians whom are most knowledgeable about the processes 
themselves.  For the PurePoint and EyeLite, the products are capable of at least twelve 
different product paths due to the nature of the process so the flow diagram in Appendix 
B will only simulate a single product path for simpler analyzing.   
Current State Layout Issues 
 After reviewing the product flow diagram there are some very obvious problems 
that reveal themselves such as high traffic areas, constantly crossing product paths and 
lack of purpose in workstation placement.  A preliminary observation can be made that 
a lot of time and energy is wasted on unnecessary travel paths and the layout itself may 
also be acting as a barrier towards communication of like functions.  To better identify 
these problems though, a Failure Mode Effects and Analysis (FMEA) is conducted 
based on the functions of the facility and its potential failure modes.  The complete 
FMEA can be seen in Appendix C.  Calculation of the FMEA’s Risk Priority Number and 
application of engineering discretion helps identified priority issues that should be 
discussed.  The FMEA confirms that most priority issues exist within the process and 
material flow and lack of visibility within the production floor processes. 
Layout Design Requirements and Limitations 
 Before moving forward with tackling any layout issues though, it is wise to identify 
any design requirements or limitations first.  This will help avoid designs that do not 
satisfy requirements or designs that just can not be realistically implemented.  It helps to 
set the boundaries for what the designer can and cannot do to the layout as well.  The 
next few paragraphs will describe requirements or limitations defined by different 
stakeholders of the project. 
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 Management.  Management states the re-layout can only take place within the 
existing Laser Clean Room area.  Expansion beyond those boundaries will not be 
considered due to a reasonable assumption that the manufacturing processes should 
be able to operate in the same amount of space as its existing production line.  
Changes in the layout will only be considered if it can be implemented within a 
reasonable amount of time.  Implementation time will be decided based on the 
production lines’ ability to build extra inventory to satisfy the production lines’ downtime.   
 Quality Engineer.  For the scope of the project, Quality Engineers state that the 
re-design should only consists of facility layout changes.  Any changes to the 
manufacturing process or equipment are discouraged but possible given extra time to 
conduct validation studies.  With that in mind, changes in those areas must be given 
careful consideration before being added into the scope of the project. 
 Facilities and IT.  Per the Facility Engineer requests, any demolition and 
construction must first be presented to and approved by the Facility Engineer.  The 
engineer is responsible for investigating the most efficient methods of implementation 
and coordinating his team to complete facility related changes.  Also, to make the job 
achievable within a short amount of time, the layout design should cluster equipment 
that requires power as close in proximity as possible.  This helps avoid constructing new 
power lines and wiring, but rather trying to use the already existing lines.  The IT 
department is similar in their request since a close proximity of workstations that require 
internet would also help eliminate running new lines for them.  
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 Laser Safety Officer.  Any layout changes must comply with existing laser safety 
standards provided by the Laser Safety Officer.  For the PurePoint production line, 
Process A, B, and C must be contained inside a Class IV laser safe area.  Also because 
Process A deals with a strong open laser that can easily be pointed in any direction, 
there cannot be any technicians 
working behind workstation A.  A barrier 
behind workstation A would help 
prevent any risks in a misguided laser 
accident.  As seen in Figure 8, the 
workstation itself can contain most of 
the laser except in the direction pointing 
towards the technician (red arrow.) For 
Process B and C, their laser is considered small and contained which means there are 
no restrictions on configuration within the laser safe area.  For the EyeLite, the EyeLite 
Assembly Process and the KTP Assembly Process must be contained within a laser 
safe area as well.  Both processes cannot have any technicians working behind the 
workstation as well to avoid misguided lasers.  Laser safe areas must not be open to 
any windows or doorways and laser safe areas must be equipped with proper warning 
signs and emergency stop buttons. 
 Environmental Engineer.  If any changes made to the layout significantly affect 
the clean room environment, the Environmental Engineer must be consulted first.  All 
processes built within a flow hood must continue to be built within a flow hood unless a 
validation study has been completed to remove the flow hoods.  Finally, vents in the 
Figure 9: Laser in Workstation 
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clean room cannot be blocked by equipment or workstations and steady inflow/outflow 
of air from the vent must be allowed. 
 General Safety Officer.  The new layout design must also adhere to basic safety 
rules which are up to the discretion of the General Safety Officer.  Fire extinguishers 
and eye washes must be readily accessible.  Workstations and equipment in the layout 
must not be fire or earthquake hazards as well.   
Design Decisions: Downsizing the Laser Clean Room 
 After establishing the goals for the re-design and identifying the requirements 
and restrictions from different perspectives, the next step is to explore possible layout 
improvements and create the actual design (Phase II and III of SLP).  A safe place to 
start is to explore changes to the room as a whole.  It is always better to start with 
looking at the big picture and then dialing in on the fine details.  This helps to avoid 
making detailed decisions that don’t really solve to problem in the big picture or 
decisions that can be easily voided by another decision regarding the big picture.  
 To evaluate the Laser Clean Room from the most foundational level, the question 
is posed as to why the Laser Clean Room even exists.  What is the purpose of this area 
and is it serving its purpose sufficiently?  Through these questions, it is revealed that a 
clean room environment is only required for the EyeLite production line.  When the 
PurePoint was initially introduced it was naturally integrated into the clean room 
because its level of ease which seemed logical at the time.  Previous validation studies 
show that building the PurePoint in a clean room environment was solely a business 
decision too and never a process requirement.   
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 Having attained this new information, a design decision is made to downsize the 
clean room.  The clean room downsize makes sense on many different levels.  For one 
thing, why have something that is not really needed or required when it costs money to 
sustain.  In terms of lean manufacturing, elimination of waste and non-value added 
activities are the number one priority.  Downsizing eliminates unnecessary clean room 
procedures and increases technician convenience when gowning up and down is no 
longer required.  Downsizing also opens many doors on the management level.  The 
clean room walls and gowning procedures act as a large barrier towards managing the 
clean room, especially when engineers or managers pass up opportunities to evaluate 
the production line due to the inconveniences of the clean room.  Tearing down a wall 
means a new world of opportunities for the production line itself.  Figure 10 shows the 
only window looking into the Laser Clean Room, a poor means of visual management. 
 
Figure 10: Original Laser Clean Room Window 
 
 For the downsize, the new vision is to convert a portion of the facility into a non-
clean room environment and keep a portion of the clean room environment to house the 
EyeLite production line.  To do this a wall needs to be constructed to redefine the clean 
room and non-clean room area.  After evaluation of the facility engineer, it is decided 
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that the wall is best placed to contain the area of the clean room connected to the 
gowning room and air shower.  Demolition of a new doorway is also needed for the new 
non-clean room area.  Considerations to the AC duct rework are also required in order 
to downsize the power of the Laser Clean Room’s AC unit and balance the air quality of 
the clean and non-clean room.  For AC duct rework, decisions are made based upon 
options that present the least amount of work necessary to be completed within the 
short implementation period.  A facility diagram can be seen in Appendix D. 
Design Decisions: Sorting the Laser Clean Room 
 Now that the physical boundaries of the layout have been determined, the next 
question to ask is what will be placed within those boundaries?  Seeing that the 
manufacturing processes within the Laser Clean Room have undergone major changes 
and upgrades, there is high potential for the existence of unused equipment, tools and 
materials within the clean room; all things that can be identified as waste.  In order to 
solve this problem, the first S in the 5S lean techniques is applied: sort the existing 
workspace and eliminate any waste.  Once again a good understanding of the Laser 
Clean Room’s manufacturing processes help in identifying unnecessary items within the 
room and input from the technicians operating within the clean room is always helpful. 
 The most obvious waste within the Laser Clean Room is the extra number of 
workstations.  The workstations are still capable of completing certain processes and 
are sometimes used to conduct repairs or train new technicians.  The actual 
manufacturing processes itself only requires 17 flow hoods and 7 work benches though 
compared to the existing 20 flow hoods and 10 work benches.  To create more space in 
the layout and eliminate waste, 3 less flow hoods and 3 less work benches are 
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integrated into the new design.  In order to ensure that the PurePoint’s production 
capacity is not hindered by the eliminated workstations, a capacity planning report is 
completed.  The report is a spreadsheet that calculates the maximum capacity of the 
new design and confirms that it matches the forecasted maximum future demand of a 
115 units/month.  The report can be seen in Appendix E.  Alongside the workstations, a 
number of storage racks are also eliminated because they are no longer necessary.  
Design Decisions: Clear Process/Product Flow  
 The next questions in the design process will finally lead to the actual creation of 
a new layout design.  Where and how will everything be integrated into the design?  
Now that all the puzzle pieces have been identified and key strategic decisions have 
been established, it’s time to put the puzzle together.  The plethora of information, 
requirements and restrictions will help guide the decisions in where and how items will 
be placed within the design and since one of the main goals of this project is to create a 
clear process and product flow, most decision will revolve around this priority.   
 Due to the decision to downsize the clean room, the EyeLite and PurePoint will 
naturally experience a separation of production lines.  This is beneficial since both 
products are in different stages of production (EyeLite-Servicing, PurePoint-
Manufacturing.)  Majority of the required workstations and materials for each product 
line are entirely different as well, so the separation of the two product lines will prevent 
mixing of materials and crossing of product paths.  The separation, alongside with 
design requirements and restrictions naturally create three main areas for the new 
layout design: Admin/Subs, PurePoint, and EyeLite.  The new layout design can be 
seen in Appendix F and will be addressed in the following paragraphs.  
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 Admin/Subs.  Because the Administration, Sub-Assembly and Sub-Optic areas 
do not have any laser safety requirements, they are grouped together in the layout 
design (top section of new layout).  Admin includes the Production Floor Lead and the 
Data Manager, who are placed in the room to help manage and aid in ensuring a 
smooth daily production flow.  With this in mind, the Production Floor Lead is specifically 
placed by the non-clean room doorway for better management purposes.  Closeness to 
the doorway will allow the lead to monitor inflow and outflow of the production area as 
well as the ability to screen or address visitors entering the production area.  The 
orientation of the lead’s workstation also provides a constant visual of the production 
floor.  Also, the data manager is placed near the lead just for convenience sake 
because of the frequent interactions between the two.  
 Although the Sub-Assemblies and Sub-Optic workstations serve different 
functions, their processes and are very similar and share the use of the same 
technicians.  With this information, the Subs are logically grouped together.  Each 
workstation in this area is self sufficient to complete full processes and also multiple 
processes, therefore the flow between the workstations are not important.  Factors 
taken into consideration instead are closeness to Sub materials and ease of flow from 
Subs into the PurePoint laser area.   
 PurePoint.  The PurePoint laser area (middle section of new layout) houses the 
four main steps in the PurePoint manufacturing process: Process A, Integration, B, and 
C.  Each step in the manufacturing process flows with a successive relationship and the 
line is balanced with 3 A stations, 1 Integration station, 2 B stations, and 2 C stations.  
The multiple stations within each process are independent of each other.   
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 Due to the nature of the process, a process and product layout is used to 
produce maximum efficiency in the new design.  The process layout is applied by 
grouping the like functions together first and the product layout is applied afterwards by 
organizing those groups according to the flow of the PurePoint’s manufacturing process.  
The main reason for first applying a process layout is because the material flowing 
through the room is not assigned to any specific product path.  For example, if there is 
WIP available for the A process, any one of the three A workstations can take the WIP.  
Once a workstation has started the A process though, it is expected to carry out the 
entire A process.  In the original layout, workstations followed a specific product path 
and the A, B, and C stations worked in teams.  This was inefficient though since an A 
workstation would often be available but isn’t used because the WIP is sitting on 
another workstations WIP shelf.  By applying the process layout, workstations with 
similar functions have better visibility of the WIP coming into the process as a whole and 
not just as an individual workstation.  Now better decisions can be made on which 
workstation should take the WIP and sitting WIP will be avoided.   
 For the actual placement of the workstations in respect to the layout, Process A’s 
location is evaluated first since it is the leading activity in the process flow.  Process A is 
the most difficult and time consuming process of the four.  It requires the most 
concentration to complete as well which leads to the decision of placing it far away from 
the laser areas in/out doorways.  History shows that technicians placed in those 
locations are most often interrupted and distracted due to the inflow and outflow of 
people or materials.  After placing the first workstations, it is followed by placing its 
successive processes.  
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 Another layout change in the PurePoint laser area is the placement of the 
Integration workstation in a non-laser area.  The Integration workstation is a fairly new 
addition the PurePoint’s manufacturing process.  It was originally left within the laser 
safe area because it created a more convenient flow from Process A to Integration and 
Integration to Process B.  Although the purpose was justified, the process itself did not 
allow for that.  When a workstation is placed within a laser safe area, the technician 
must comply with laser safety procedures such as wearing laser safety goggles.  
Wearing laser safety goggles for the Integration process hindered the technician from 
seeing the product clearly and completing their task functions.  In the new layout, the 
best of both worlds is introduced since the Integration workstation is placed within a 
non-laser safe area but still easily accessible by Process A and B with little interruption. 
 Finally, the PurePoint laser area is also upgraded with an additional doorway to 
improve product flow.  One doorway is meant for the inflow of material and the other is 
an exit for the outflow of product.  Having two doorway decreases the traffic on a single 
doorway and successful isolates inbound and outbound traffic to its respective 
dooways. 
 EyeLite.  The EyeLite is now housed in the new downsized clean room (bottom 
section of new layout) and because it is a small space with a lot of restrictions there 
really aren’t too many options for workstation placement.  Not all process within the 
EyeLite are restricted to a laser safe area, but those areas take highest priority since 
laser safety is a requirement and product flow is just a preference.  After locating the 
laser safe area away from windows and entrances in the clean room, the successive 
processes placement can follow.  
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Alternative Layout Designs 
 There is often so much freedom in creating layout designs that there is never 
only one good layout design.  Creating alternative layout designs allows stakeholders to 
get a well-rounded perspective of all the possible options.  Alternatives layouts often 
emphasize different aspects of the layout improvements, so it is also important to 
present layout alternatives with a list of pros and cons to consider.  In creating the Laser 
Clean Room’s new design there are a total of 5 strong layout alternatives that all have 
their own benefits.  A few of the alternative layouts can be seen in Appendix G, H and I.  
 Layout 1.  In this layout, the workstation placement allows for easy visual 
management and there are also two convenient laser access ways.  A disadvantage 
would be the Integration Station is awkwardly positioned on the left side  
 Layout 3.  This layout also allows for easy visual management, two laser access 
ways, and even  an easy material flow.  It’s main disadvantage is that workstations are 
very isolated and have a cubicle like feel. 
 Layout 4.  This layout is a little more untraditional in that it only focuses on easy 
material flow.  Other than that there are more disadvantages in for visual management 
and tighter space allocations. 
Feedback and Final Layout Design 
  After creating a layout designs, it is also important to seek feedback from key 
stakeholders.  Stakeholders offer different perspectives of the new design and often 
times have valuable input to better the design.  Asking stakeholders for feedback also 
helps catch any miscommunications about the inputs of the design and ensures that the 
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design meets stakeholder specifications.  Another benefit and reason for feedback from 
stakeholders is that feedback sometimes indicates which layout alternative is the best.  
Stakeholders naturally evaluate the different alternatives and gravitate towards the 
layout that best meets their design expectations.  After numerous rounds of feedback 
and layout changes, a clear outstanding layout should emerge.   
 To identify the best layout design for the Laser Clean Room, a vote is taken from 
key stakeholders and the two most popular layouts are re-evaluated.  Layout 1 emerges 
as the most popular layout and after a few other adjustments; a unanimous vote 
confirms it as a strong design.  In order to move forward with the design, signatures 
representing their approval are gathered from all key stakeholders.  
Implementation Plan 
 After the layout design phase is completed, designing an implementation plan is 
the next part of the process.  This includes creating a work break down structure of 
tasks that go into implementing the layout design as well as applying it to a project 
timeline and responsibility matrix, which can be seen in Appendix J and K.  Because 
management decided that the maximum production line downtime was three weeks, all 
implementation plans must fit within that window.  This means that coordination 
between all parties is very important in order to efficiently use the time.  As seen in the 
project timeline, Facilities and IT will first work on the clean room portion due to its 
stricter requirements and procedures.  Engineering is then allowed to set up the clean 
room section, while Facilities and IT move on to completing the new non-clean room 
once again followed by Engineering set up. 
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Cost/Savings Analysis 
 Within the implementation plan, a cost/savings analysis is conducted as well to 
evaluate the financial inputs and outputs of the project.  A full report can be seen in 
Appendix L. 
 Costs.  Most of the costs for this project come from downsizing the clean room.  
Because of time limitations, a contractor is hired to construct the clean room wall and 
demo the doorway.  There is also contractor work required to re-duct the AC system 
and make minor adjustments to balance the air inflow and outflow of the clean room.  
Also, due to the movement of flow hoods and changes to the clean room certification 
and calibration is required from an outside company.  Finally, costs including Facilities, 
IT and Engineering labor add to the total project costs of $32,920. 
 Savings.  Most of the savings from the project also come from downsizing the 
clean room.  Because of eliminated flow hood and the ability to turn off flow hoods whne 
not in use (due to Standard Operation Procedures), there is a significant savings in 
electricity.  Also, eliminating the use of clean room supplies and eliminated gowning 
time for 18 technicians produce a substantial savings to the company.  The total 
monthly savings is $11,283, which means a total savings of at least $135,396 a year!  
The calculated payback period for this project is only less than three months as well, a 
fairly quick payback considering the magnitude of the re-design. 
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METHODS 
 To test the proposed layout and what it may yield, product travel paths, 
technician gowning time and production floor input were evaluated.  Also to undergo the 
ultimate test for any design, the layout was actually implemented in the Laser Clean 
Room. 
Product Travel Path Simulation 
 For this analysis, product paths were simulated on a paper layout rather than 
through computer simulation.  The main reason for this decision was because there was 
no software readily available to complete a quick simulation, but this was also 
acceptable seeing that a paper simulation would yield very similar results.  Also, In 
order to provide a comparison of layout changes, product paths were evaluated for both 
the original and new layout.  The first step in simulation was to map out every possible 
product path.  Seeing that there were multiple stations for a specific process each layout 
allowed a total of 12 different product paths from beginning to end.  Each product path 
was then broken down into their point-to-point paths.  For example, rather than just 
looking at A to C, it would be broken down to A to B and B to C.  The original layout had 
19 smaller paths while the new layout eliminated a stop and had 18 smaller paths.  The 
smaller paths were then measured and added to create the total for each of the 12 
paths.  The 12 paths from the original and new layout were averaged to give us a good 
look at how travel distances would compare between layouts.  Calculations for the 
product travel paths can be seen in Appendix M. 
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Technician Gowning Time  
 Another analysis was conducted to evaluate possible layout effects on technician 
gowning time.  Because the Laser Clean Room would undergo a major downsize, a 
high number of technicians would no longer be gowning up to enter their work 
environment.  To start off the analysis, a quick time study was conducted to see the 
average amount of time spent in the gowning room.  When technicians enter the 
gowning room, they must first put on a hairnet, then a clean room gown, and finally 
shoe coverings.  In addition to time spent in the actual gowning procedure there was 
also a lot of time spent waiting to gown.  The room itself was only built for roughly 6 
people to gown at the same time and with 24 technicians trying to gown at the same 
time, there was definitely an experienced delay from the crowdedness.  Also technicians 
would come in daily, have at least 3 breaks within the day and leave.  This totaled an 
average in and out gowning number of 8.  For the new layout, average gowning time 
was reduced to only 3 min because waiting delays were eliminated with only 6 
technicians working in the room.  Results can be seen in the Results portion of this 
report. 
Production Floor Input 
 An important source for testing the proposed layout was also through production 
floor input.  This meant asking the technicians and production leads for their input 
regarding specific points in the layout.  Their familiarity with the process itself makes 
them the perfect candidate for judging whether or not the layout would be successful.  
Everyone technician was given the chance to view the proposed layout as well as 
provide their input on workstation location, process flow, and anything they saw as a 
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concern.  With very positive feedback, the go-ahead for the new layout implementation 
was confirmed.   
Actual Implementation 
 Finally, a design will always be a concept until it is actually implemented, which 
makes the implementation phase the most climatic point in a facility re-layout.  Having 
used the implementation plan described in the design phase, the Laser Clean Room 
was successfully re-laid out just four months after the project was first initiated.  While 
the re-layout was largely successful, there were still a few road bumps throughout the 
process. One of those obstacles was adhering to the project timeline as well as 
adjusting accordingly to any unexpected changes.  Because the implementation 
schedule was very tight and events had a successive nature, one delay caused a 
domino effect of delays.  It was important to react quickly and accordingly as well as 
have good visibility of how the timeline is affected as a whole.  Other obstacles included 
discrepancies between the physical layout and the drawing itself.  Sometimes layout 
measurements are not 100% accurate and certain factors are not taken into account on 
a 2D drawing.  Like handling delays, discrepancies must be dealt with quickly and 
accordingly as well.  The layout that was actually implemented can be seen in Appendix 
N. 
 
 
 42 
RESULTS AND DISCUSSION 
 Because of Alcon’s strategic decision to focus on the PurePoint, which is a 
growing product, results will mainly reflect changes made in the PurePoint production 
area.  
Decreased Product Travel Distance 
 Since the new layout fosters more purposeful product flow than the original 
layout, it is expected to reduce product travel distance by a significant percent.  After 
analyzing the original layout’s product paths in the methods section an average travel 
distance is output as roughly 491ft/unit.  The new layout on the other hand yields a 
product travel distance of only 347ft/unit.  This is a reduction of product travel distance 
by 29%!  Not only is this an elimination of wasted travel distance and technician time, it 
also reduces the risk of damaging the product in transition.  This is beneficial in that it 
prevents costly rework due to minor accidents on the production floor. 
Decreased Technician Gowning Time 
 One of the biggest positive results from downsizing the clean room is reduced 
technician gowning time.  With 24 technicians in the clean room, an average of 
12.8hrs/day is allotted to technician gowning time.  The new clean room only requires 6 
technicians, which saves a significant amount of gowning time.  New calculations show 
that for 6 technicians only 2.4hrs/day is spent completing this routine task.  This means 
a total of 10.4hrs/day in technician time is saved just from downsizing the clean room.  
This is essentially more than one technician’s productive hrs in a day, leading to 
substantial savings in time and money.  Calculations can be seen below in Figure 11.   
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Figure 11: Gowning Time Calculations 
Improved Visual Management 
 A result that may be immeasurable is the improved visual management 
capabilities.  The new layout breaks down walls that previously acted as a hindrance 
towards people in the Laser Clean Room and people of the “outside world.”  With the 
new layout, engineers and managers can easily enter the production area and 
communicate with technicians.  The flow improvement also allows managers and leads 
to monitor the overall production process easier.  This means that process interruptions 
can be spotted and fixed earlier and more accurate WIP information is available.  
Although improvements in this area cannot be calculated, the impact is definitely 
positively substantial.  
Increased Productivity 
 The final result of the Laser Clean Room re-design is increased productivity in 
the PurePoint’s manufacturing production line.  The original layout yielded a production 
rate of 6.40units/day, while post implementation results show that the new layout yields 
an additional output of 1.5units/day.  This is a 23% increase in productivity for the 
production line!  The increase can mainly be attributed to a smoother flowing process 
and product flow, decreased travel distances and eliminated gowning time.  Other 
intangible factors could also include increased technician morale and pride that comes 
from working in a newly designed environment or even just a general increase in 
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technician convenience after eliminating previously wasteful parts of the Laser Clean 
Room.  
Design Limitations 
 Although the applied design is very successful, there is still potential for more 
improvement given certain design limitations are changed.  For example, because this 
project had to be implemented within the given three weeks only goals achievable within 
that timeframe were explored.  If given more time, a study could be conducted to 
evaluate the use of flow hoods versus work benches.  Also due to time limitations, little 
consideration was put in studying and improving the processes of the Sub-Assembly 
and Sub-Optic areas.  Also another interesting study can be finding the ideal facility 
layout without being confined by the boundaries of the Laser Clean Room.  It could be 
useful if one day the production line is moved to an entirely different location.   
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CONCLUSION 
 The objective of the Laser Clean Room re-design was to create a new layout that 
fosters efficiency and productivity through improved process and material flow as well 
as an updated layout to mainly support PurePoint’s existing manufacturing process.  
The re-design was able to accomplish much more than expected though and it could be 
considered extremely successful especially with results like: 
- Clearer process/material flow 
- Easier visual management 
- Decrease product travel distance of 29% 
- Decreased gowning time by 10.4hrs/day 
- Increased productivity by 23% 
 Based upon multiple findings throughout this project, the main idea to take away 
is that facility layout is important to any manufacturing production floor.  It is wise and 
extremely beneficial in the long run to invest time and resources into establishing a 
strong facility layout that fosters efficiency and high productivity.  In the Laser Clean 
Room’s case, it is definitely never too late to implement a strong facility layout. 
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APPENDIX A- PurePoint Flow Process Chart 
 
Flow Process Chart
Event Present Proposed Savings
Operation 9
Transport 7
Delay 6
Inspection 0
Storage 0
Time (min)
Distance (ft)
Cost
Symbol
Time 
(min)
Distance 
(ft)
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D Released into shipping
Stored on PKG Cart
Packaged
Used in C stations
Moved to PKG cart
Moved to C shelves
Stored in C shelves
Stored in B shelves
Used in B stations
Used in INT station
Moved to B shelves
Moved to INT shelf
Stored in INT shelf
Stored on A shelves
Used in A station
Packaged in kit 
Moved to A shelves
Stored on Sub shelves
Used in Sub stations
Sorted 
Moved to Sub shelves
Event Description
Method 
Reccommendation
Removed from air shower
Operator: H. Le Analyst: J. Siu
Circle apprpriate Method and Type: 
           Method:    Present      Proposed
           Type:   Worker    Material     Machine
Remarks:
Location: Laser Clean Room Summary
Activity: PurePoint Production
Date: 09/01/2009
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APPENDIX B- Original Layout (Flow) 
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APPENDIX C- Laser Clean Room FMEA 
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APPENDIX D- New Layout (Facilities) 
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APPENDIX E- Capacity Planning 
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APPENDIX F- New Layout (Flow) 
 
 54 
APPENDIX G- Alternative Layout 1 
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APPENDIX H- Alternative Layout 3 
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APPENDIX I- Alternative Layout 4 
 
 
 57 
APPENDIX J – Implementation Timeline 
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APPENDIX K- Responsibility Matrix (Partial) 
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APPENDIX L- Cost/Savings Analysis 
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APPENDIX M- PurePoint Product Travel Distance 
ORIGINAL LAYOUT
Start End
Distance 
(ft)
IN SUB 126.78
IN INT 79.00
IN OPT 45.66
SUB OPT 48.02
OPT A1 39.925
OPT A2 31.442
OPT A3 48.35
A1 INT 13.34
A2 INT 23.28
A3 INT 7.89
INT B1 31.85
INT B2 47.48
B1 C1 37.16
B1 C2 31.46
B2 C1 11.93
B2 C2 29.56
C1 PKG 46.57
C2 PKG 40.18
PKG OUT 26.54
PATHS IN-SUB IN-INT IN-OPT SUB-OPT OPT-A A-INT INT-B B-C C-PKG PKG-OUT Total Distance (ft)
IN SUB OPT A1 INT B1 C1 PKG OUT 126.78 79.00 45.66 48.02 39.93 13.34 31.85 37.16 46.57 26.54 494.83
IN SUB OPT A1 INT B1 C2 PKG OUT 126.78 79.00 45.66 48.02 39.93 13.34 31.85 31.46 40.18 26.54 482.75
IN SUB OPT A1 INT B2 C1 PKG OUT 126.78 79.00 45.66 48.02 39.93 13.34 47.48 11.93 46.57 26.54 485.23
IN SUB OPT A1 INT B2 C2 PKG OUT 126.78 79.00 45.66 48.02 39.93 13.34 47.48 29.56 40.18 26.54 496.48
IN SUB OPT A2 INT B1 C1 PKG OUT 126.78 79.00 45.66 48.02 31.44 23.28 31.85 37.16 46.57 26.54 496.28
IN SUB OPT A2 INT B1 C2 PKG OUT 126.78 79.00 45.66 48.02 31.44 23.28 31.85 31.46 40.18 26.54 484.20
IN SUB OPT A2 INT B2 C1 PKG OUT 126.78 79.00 45.66 48.02 31.44 23.28 47.48 11.93 46.57 26.54 486.68
IN SUB OPT A2 INT B2 C2 PKG OUT 126.78 79.00 45.66 48.02 31.44 23.28 47.48 29.56 40.18 26.54 497.93
IN SUB OPT A3 INT B1 C1 PKG OUT 126.78 79.00 45.66 48.02 48.35 7.89 31.85 37.16 46.57 26.54 497.81
IN SUB OPT A3 INT B1 C2 PKG OUT 126.78 79.00 45.66 48.02 48.35 7.89 31.85 31.46 40.18 26.54 485.73
IN SUB OPT A3 INT B2 C1 PKG OUT 126.78 79.00 45.66 48.02 48.35 7.89 47.48 11.93 46.57 26.54 488.20
IN SUB OPT A3 INT B2 C2 PKG OUT 126.78 79.00 45.66 48.02 48.35 7.89 47.48 29.56 40.18 26.54 499.45
# of Paths 12 AVG Dist 491.30
NEW LAYOUT
Start End
Distance 
(ft)
IN SUB 119.467
IN INT 31.342
IN OPT 24.317
OPT/SUB A1 42.316
OPT/SUB A2 43.6
OPT/SUB A3 59.183
A1 INT 34
A2 INT 27
A3 INT 18.833
INT B1 24.808
INT B2 24.808
B1 C1 32.925
B1 C2 32.925
B2 C1 33.25
B2 C2 33.25
C1 PKG 25.192
C2 PKG 37.067
PKG OUT 8.3
PATHS IN-SUB IN-INT IN-OPT OPT/SUB_A-INT INT-B B-C C-PKG PKG-OUT Total Distance (ft)
IN SUB OPT A1 INT B1 C1 PKG OUT 119.47 31.34 24.32 42.32 34.00 24.81 32.93 25.19 8.30 342.67
IN SUB OPT A1 INT B1 C2 PKG OUT 119.47 31.34 24.32 42.32 34.00 24.81 32.93 37.07 8.30 354.54
IN SUB OPT A1 INT B2 C1 PKG OUT 119.47 31.34 24.32 42.32 34.00 24.81 33.25 25.19 8.30 342.99
IN SUB OPT A1 INT B2 C2 PKG OUT 119.47 31.34 24.32 42.32 34.00 24.81 33.25 37.07 8.30 354.87
IN SUB OPT A2 INT B1 C1 PKG OUT 119.47 31.34 24.32 43.60 27.00 24.81 32.93 25.19 8.30 336.95
IN SUB OPT A2 INT B1 C2 PKG OUT 119.47 31.34 24.32 43.60 27.00 24.81 32.93 37.07 8.30 348.83
IN SUB OPT A2 INT B2 C1 PKG OUT 119.47 31.34 24.32 43.60 27.00 24.81 33.25 25.19 8.30 337.28
IN SUB OPT A2 INT B2 C2 PKG OUT 119.47 31.34 24.32 43.60 27.00 24.81 33.25 37.07 8.30 349.15
IN SUB OPT A3 INT B1 C1 PKG OUT 119.47 31.34 24.32 59.18 18.83 24.81 32.93 25.19 8.30 344.37
IN SUB OPT A3 INT B1 C2 PKG OUT 119.47 31.34 24.32 59.18 18.83 24.81 32.93 37.07 8.30 356.24
IN SUB OPT A3 INT B2 C1 PKG OUT 119.47 31.34 24.32 59.18 18.83 24.81 33.25 25.19 8.30 344.69
IN SUB OPT A3 INT B2 C2 PKG OUT 119.47 31.34 24.32 59.18 18.83 24.81 33.25 37.07 8.30 356.57
# of Paths 12 AVG Dist 347.43
DISTANCE SAVED (FT)
143.87  
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Appendix N- Actual Implemented Layout 
 
 
